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ABSTRACT 
Professional stream assessments can be both time and cost intensive. Many states have 
developed citizen science programs in an effort to provide reliable data to supplement 
agency assessments. To test how two of these protocols and their conclusions compare, I 
sampled 16 sites in seven streams within east central Illinois using techniques from two 
different organizations: Illinois RiverWatch and Illinois Environmental Protection 
Agency. Overall, spring RiverWatch, fall RiverWatch, and fall IEPA sampling all 
produced unique results and conclusions. Compared to fall IEP A assessments, spring 
RiverWatch was affected by differences in both sampling protocol and season. 
RiverWatch sampling in fall reduced differences in overall assemblages but tended to 
overestimate quality. Habitat was not correlated with macroinvertebrate metrics. My 
study supports the current level of identification used by River Watch assessments and 
could be maintained. Additional research is needed to address the ideal target for number 
of individuals needed in a River Watch sample and to determine 95th percentile values for 
metrics using RiverWatch-level identifications. 
lV 
LIST OF TABLES 
Table 1. Qualitative Habitat Evaluation Index (QHEI) scores. A maximum score of 100 
is possible. Modified from Rankin (2006) ......................................................................... 31 
Table 2. IEP A metric "best" values for calculation of mIBI used to calculate standardized 
metric scores with a maximum of 100 (modified from Tetra Tech 2004) ........................ 32 
Table 3. IEPA narrative descriptions for mIBI (modified from Tetra Tech 2004) ........... 33 
Table 4. Illinois RiverWatch narrative descriptions for macroinvertebrate metrics 
(modified from NGRREC 2008) ....................................................................................... 34 
Table 5. Qualitative habitat evaluation index (QHEI) scores and stream order for 16 sites 
sampled during fall 2014. Maximum possible scores are listed in parentheses ................ 35 
Table 6. Stream habitat parameters for 16 sites sampled in fall 2014. Parameters include 
mean width and depth, percent of each morphology type, percent substrate type, and 
percent canopy cover. ........................................................................................................ 36 
Table 7. Permutational multivariate analysis of variance (perMANOVA) table for 
macroinvertebrate assemblage structure based on Bray-Curtis dissimilarities for genus-
level identifications using adonis{vegan} with 999 permutations. Data include 41 
sampling events (9 spring RiverWatch, 16 fall RiverWatch, 16 fall IEPA) ..................... 37 
v 
LIST OF FIGURES 
Figure 1. Map of study sites within Coles and Clark Counties, Illinois.14 sites were 
sampled in spring using Illinois RiverWatch methods: (3) Kickapoo Creek, (3) Indian 
Creek, (3) Polecat Creek, (2) North Fork Embarras River, (1) Riley Creek, and (1) Rocky 
Branch. 16 sites were sampled in fall using both Illinois RiverWatch and Illinois 
Environmental Protection Agency methods: (7) Kickapoo Creek, (2) Polecat Creek, (2) 
North Fork Embarras River, (2) Embarras River, (1) Hurricane Creek, (1) Hog Branch 
and (1) Rocky Branch. Open squares represent sites only sampled during the spring, open 
triangles represent sites only sampled in fall, and solid triangles were sampled in both 
spring and fall. ................................................................................................................... 3 8 
Figure 2. Qualitative habitat evaluation index (QHEI) scores for headwater (1st - 3rd 
order) streams (top) and larger (4th - 6th order) streams (bottom). Horizontal represent 
lower limits for narrative ratings of excellent (top line), good, fair, and poor (bottom 
line). Note: narrative ratings vary slightly between headwater and larger streams ........... 39 
Figure 3. Non-metric multidimensional scaling (NMDS) plots of macroinvertebrate 
assemblages for all 41 sampling events (9 spring RiverWatch, 16 fall RiverWatch, 16 fall 
IEP A) based on Bray-Curtis dissimilarities for square root transformed, double 
standardized count data. The assemblages were affected by season (spring vs. fall; R2 = 
0.05525;p = 0.003) and method (RiverWatch vs. IEPA; R2 =O.l1169;p = 0.001). 3D 
stress: 0.1876 ..................................................................................................................... 40 
Vl 
Figure 4. Comparison of MBI for River Watch samples (River Watch-level identifications 
and tolerance values) and IEP A samples (genus-level identifications and IEP A tolerance 
values). Pearson correlations suggested a strong correlation between spring RiverWatch 
and fall IEP A MBI (A). Removing the potential outlier resulted in a much lower 
correlation (B). Spring RiverWatch and fall RiverWatch MBis was not correlated (C). 
The MBI for fall RiverWatch had a moderately strong correlation with fall IEPA (D) .. .41 
Figure 5. Macroinvertebrate index of biotic integrity (mIBI) for 9 spring 2014 
RiverWatch (top), 16 fall RiverWatch (middle) and 16 fall 2014 IEPA (bottom) samples. 
Solid horizontal lines mark lower limits for narrative ratings (greater than 73.0: 
"Exceptional", 52.7 - 72.9: "Good", 26.4 - 52.6: "Fair", and less than 26.3: "Poor"). 
Some sites sampled in fall were not sampled in spring (missing bars) ............................ .42 
Figure 6. Comparison ofIEPA mIBI and RiverWatch "mIBI". Pearson correlations 
suggested a strong relationship between spring RiverWatch and fall IEPA (A). Removing 
the potential outlier resulted in a much lower correlation (B). Including additional metrics 
(%scrapers and% EPT) in the spring River Watch "mIBI" calculation resulted in no 
correlation (C). The mIBI for fall RiverWatch resulted in a moderately strong correlation 
with fall IEPA mIBI (D) and strong correlation when adjusted with% scrapers and% 
EPT (E) .............................................................................................................................. 43 
Figure 7. Comparison ofmIBI calculated for !EPA-level identifications and mIBI 
metrics (total taxa richness, Coleoptera taxa, Ephemeroptera taxa, MBI, intolerant taxa, 
percent scrapers and percent EPT) for IEPA mIBI and RiverWatch samples. Pearson 
correlations suggested strong correlations between each sampling type .......................... 44 
Vll 
Figure 8. Comparison of qualitative habitat evaluation index (QHEI) scores and IEPA 
macroinvertebrate index of biotic integrity (mIBI) calculated for 16 sites sampled using 
IEPA protocol. ................................................................................................................... 45 
Figure 9. Comparison of qualitative habitat evaluation index (QHEI) scores and IEP A 
macroinvertebrate metrics calculated for 16 sites sampled using IEP A protocol. None of 
the standardized metric scores were correlated with habitat score ................................... .46 
Figure 10. Correlation of average depth (ft) and mIBI, Ephemeroptera taxa score, and 
intolerant taxa score for 16 fall IEP A samples. Other habitat parameters from Table 6 
were not correlated with the 8 IEP A metrics for macroinvertebrates .............................. .4 7 
Figure 11. Comparison ofMBI values including each type of sample (spring 
RiverWatch, fall RiverWatch, fall IEPA; n = 41) calculated using RiverWatch-level 
identifications and tolerance values, and genus-level identifications with IEP A tolerance 
values. An extremely strong correlation between suggested taxonomic resolution did not 
affect MBI values .............................................................................................................. 48 
vm 
INTRODUCTION 
Water quality and the health of the nation's surface water have been of growing 
concern in the United States. The Federal Water Pollution Control Act of 1972 (also 
known with its later amendments as the Clean Water Act) mandates federal and state 
monitoring and reporting of water quality to ensure healthy aquatic systems and identify 
impaired waters. Great strides have since been made towards making lakes and rivers 
"fishable and swimmable." For instance, improvements to municipal wastewater 
treatment facilities have significantly improved stream water quality (Lydy et al. 2000). 
In an effort to assess lake and river health, several protocols have been developed by 
federal, state and local agencies to monitor physical habitat, water quality, periphyton, 
freshwater mussels, macroinvertebrates, and fish. Surface water is assigned various 
aquatic life uses, such as primary contact (e.g., swimming), secondary contact (e.g., 
fishing), municipal water source, fish consumption, and aesthetic value (Yoder and 
Rankin 1996; IEPA 2014). 
The amount of time and effort to complete these assessments vary greatly 
between protocols. For example, habitat suitability indices (HSI) have been developed to 
assess habitat characteristics for a target species (e.g., Raleigh, 1982). Such assessments 
are limited to an individual species of interest and thus, more general habitat protocols 
were developed. Extensive surveys, such as the U.S. Environmental Protection Agency's 
(USEPA) Environmental Monitoring and Assessment Program (EMAP) (Kaufmann et al. 
1999) take several hours for a field team to complete, while Ohio Environmental 
Protection Agency's qualitative habitat evaluation index (QHEI) (Rankin 1989) and 
citizen science programs such as the Illinois River Watch program (NGRREC 2008) can 
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be completed in less than 30 minutes. With limited budgets, agencies must make 
decisions of which protocols to use in order to yield accurate results while maximizing 
efficiency. While some studies have attempted to correlate habitat assessments to biotic 
indexes (e.g. Hughes et al. 2010), further examination of habitat and biotic sampling 
techniques is necessary. 
Illinois is a water rich state. Over 1,400 kilometers of its boarders are formed by 
large rivers (i.e., Wabash, Ohio, and Mississippi Rivers), and it has nearly 175,000 
kilometers of interior streams and rivers, in excess of 91,000 lakes and ponds, and over 
100 kilometers of Lake Michigan shoreline (USGS 2014). In 1981, the Illinois 
Environmental Protection Agency (IEPA), in conjunction with the Illinois Department of 
Natural Resources (IDNR), started annual Intensive Basin Surveys of each of the state's 
52 river basins on a ten-year rotation, and has recently been increased to a five-year 
rotation (IEP A 2014 ). Surveys are conducted at base-flow conditions (June 01 - October 
15) and include sampling water chemistry, physical habitat, and macroinvertebrate and 
fish assemblages. The explicit goals of the surveys are to identify trends, as well as 
causes and sources of impairment to water quality (IEPA 2014). Due to limited resources, 
the most recently published Intensive Basin Survey for the Embarras River basin was for 
the 1996 field season (Hefley et al. 1998). Although unpublished, surveys were 
completed in 2001, 2006, and 2011 as scheduled and I was able to obtain these data (Roy 
Smogor, personal communication, February 2015). 
Macroinvertebrates play an important role in stream ecology (Cummins and Klug 
1979). They are generally abundant, often have short life cycles, may have several 
generations within a year, are relatively immobile, and have various tolerances to 
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pollution (Merritt et al. 2008). In addition, they are easily collected. For these reasons, 
macroinvertebrates are excellent bioindicators and have been used by scientists to assess 
water quality since the early 1990s. In addition to mandated monitoring, 
macroinvertebrates are also often used to study anthropogenic stressors such as dams or 
wastewater effluent, or to assess the efficacy of restoration projects (Moerke et al. 2004, 
Jackson and Filreder, 2006 Tullos et al. 2014). 
Citizen science programs have great potential as a cost-effective method to 
develop data that would be otherwise unavailable to scientists (Engel and Voshell 2002). 
In 1995, the Illinois RiverWatch program was developed as a citizen science stream 
monitoring program to sample macroinvertebrates during spring (May 01 - June 30). The 
goals of the program include: 1) providing consistent high-quality data that can be used 
by scientists to measure how the conditions of our state's streams are changing over time; 
2) educating and informing Illinois citizens about the ecology and importance of Illinois 
water resources; and 3) providing an opportunity for citizens to become involved in the 
stewardship of the state's rivers and streams (NGRREC 2008). In order to ensure that the 
first goal is met, it is necessary for the program to be periodically evaluated (Ely 2000). 
Accuracy as well as practicality are central to the program. 
In the 20 years of the RiverWatch program's existence, there have been several 
studies done to evaluate accuracy of the assessments. De Walt (1999) compared 
RiverWatch results to the then-current professional assessment Critical Trend and 
Assessment Program (CTAP). Recommendations included a minimum sample abundance 
of 100 individuals be collected, that EPT taxa richness be included as a metric, and that 
MBI numerical categories were too narrow which resulted in overestimation of quality. 
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METHODS 
Study sites 
I sampled 21 sites during 2014 within the Wabash River drainage in Coles and 
Clark Counties, Illinois (Figure 1), all within approximately 30 km of the Eastern Illinois 
University campus in Charleston. Sites were selected to represent various stream sizes, 
land uses, and habitat qualities. All sites were wadeable, accessible, and varied between 
first and sixth order. A variety of river sizes were selected to potentially span a variety of 
assemblage types as predicted by the River Continuum Concept (Vannote et al. 1980). 
Riffles, run, pool sequences were included in sites whenever possible. Land uses and 
anthropogenic stressors included forest, cropland, livestock pasture, golf course, a dam, 
wastewater effluent, rehabilitated habitat, and scattered residential area. 
During spring 2014, I sampled 14 sites using the Illinois RiverWatch protocol. 
These 14 sites included three sites on each of Kickapoo Creek, Polecat Creek, and Indian 
Creek, two sites on North Fork Embarras River, and one site on each of Riley Creek, 
West Branch of Hurricane Creek, and Rocky Branch of Big Creek. Due to high water 
levels, the RiverWatch season was extended until July 13. During the fall sampling 
season, I used both Illinois RiverWatch and Illinois Environmental Protection Agency 
(IEPA) protocols on the same day. Due to low water levels, I eliminated previously 
sampled five sites from fall sampling and seven new sites were added. Fall sampling 
locations included seven sites on Kickapoo Creek, two sites on each of Polecat Creek, 
North Fork Embarras River, and the Embarras River, and one site on each of West 
Branch Hurricane Creek, Rocky Branch of Big Creek, and Hog Branch. 
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Biological surveys 
Illinois Environmental Protection Agency 
I followed the IEPA protocol for sampling macroinvertebrates based on United 
States Environmental Protection Agency (US EPA) multi-habitat approach (Plafkin et al. 
1989; Barbour et al. 1999). This method requires taking 20 subsamples, or "jabs", using a 
rectangular 0.5 m by 0.3 m dip net with standard mesh size (500 µm) from bottom and 
bank zones. Each jab consisted of "forcefully thrusting the net into a productive habitat 
for a linear distance of 0.5 m." The number of jabs in each specific habitat was 
determined by relative habitat proportions, as evaluated by the habitat survey. For 
example, if 80% of the bottom zone substrate was classified as "fine" and 20% was 
classified as "coarse", then 80% of the bottom zone jabs were taken in fine and 20% were 
taken in coarse substrates. A proportion of jabs were also taken from bank zones, such as 
submerged tree roots, brush debris, or submerged terrestrial vegetation. The number of 
bank zone jabs was influenced by stream width and the proportion of jabs in each bank 
zone habitat was determined by the habitat assessment. 
The contents of several jabs were combined in a five gallon bucket. Large debris 
was removed after inspection for macroinvertebrates. Remaining debris was agitated for 
several seconds to dislodge macroinvertebrates, and collected contents in a 500 µm sieve 
bucket. Any debris and all macroinvertebrates retained on the sieve were placed in a 4 L 
container and preserved in 95% ethanol. 
The entire sample from a single site was evenly distributed in a 30 cm x 36 cm 
pan, divided into thirty 6 cm x 6 cm grids. I then selected grids at random and picked the 
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contents in ethanol under a dissecting microscope (Leica S8APO). At least three grids 
were picked (10% of sample) for each site. If three grids yielded the target of 300 ± 20% 
individuals, subsampling was complete for the site. If fewer than 300 ± 20% individuals 
were picked, then additional grids were individually selected at random and picked until 
the target was met. Once the target was met, I searched remaining grids for large or rare 
individuals. 
Macroinvertebrates were identified to lowest practical taxon (generally genus-
level, but class or subclass for Turbellaria, Hirudinea, and Oligochaeta, and subfamily or 
tribe for Chironomidae). I used Merritt et al. (2008) to identify aquatic insects, Pennak 
(1989) for non-insects, and other taxa-specific keys as needed. 
Illinois RiverWatch 
In contrast to IEP A sampling, which targeted each available habitat 
proportionally, Illinois RiverWatch focuses on the "best" two habitats present. Habitats 
were ranked as follows based on their potential to host the greatest diversity: riffle, leaf 
pack, snag, undercut bank, and sediment. Therefore, if a riffle was present within a site, it 
was always sampled. If a site contained both a riffle and a leaf pack, for instance, a snag 
was not sampled. Sampling used a D-frame net with standard mesh, rather than a 
rectangular net, and individual samples were more time intensive to ensure the habitat 
was thoroughly sampled. 
Once two habitats were sampled, I combined the contents of the samples. In the 
field, I picked all macroinvertebrates, with a target of 100 individuals, and placed them in 
a 250 mL jar containing 95% ethanol. If the samples contained fewer than 100 
individuals, the sample was complete. If the sample had greater than 100 individuals, 
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only the first I 00 individuals picked were placed in the sample jar to bring back to the 
lab. Any remaining macroinvertebrates and debris were placed in a 4 L container with 
95% ethanol and brought back to the lab. 
In the lab, I used a dissecting microscope to identify and enumerate 
macroinvertebrates to Illinois RiverWatch-level (37 possible taxa, largely family-level). I 
used Illinois RiverWatch keys and picture guides provided during the official training 
session as well as the supplementary text (Bland 2011) developed for Illinois 
RiverWatch. To be able to more directly compare techniques, I then further identified 
macroinvertebrates to IEP A-level. 
,~etrics 
Illinois Environmental Protection Agency 
Seven metrics have been determined to be important predictors of stream health 
for Illinois streams (Tetra Tech 2004). These metrics were calculated for IEPA samples at 
the genus-level and included (1) total taxa richness, (2) Coleoptera taxa richness 
(excluding semi-aquatic genera), (3) Ephemeroptera taxa richness, ( 4) macro invertebrate 
biotic index (MBI), (5) intolerant taxa richness, (6) percent scrapers, and (7) percent EPT. 
The macroinvertebrate biotic index (MBI) is originally based on the Hilsenhoff biotic 
index (HBI) (Hilsenhoff 1987) and was calculated using IEP A tolerance values for 
genera and is bounded by 0 (representing an assemblage containing exclusively 
extremely intolerant taxa) and 11 (representing an assemblage containing exclusively 
extremely tolerant taxa). The intolerant taxa richness metric used genera with a tolerance 
value less than or equal to 4. The percent EPT was calculated as the percent of a sample 
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5, with 1 indicating a narrative rating of "Very Poor" and 5 indicating an "Excellent" 
rating. The calculation for a RiverWatch-level mIBI was as follows: 
RiverWatch level m/BI = I, metric scores* 100. 
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This RiverWatch-level mIBI represented the mean metric score as a percentage, and 
could now be compared on the same scale as the IEPA mIBI. Neither this value nor any 
other multi-metric value is calculated by Illinois RiverWatch protocol. I then also used 
!EPA-level identifications ofRiverWatch samples to compare RiverWatch and IEAP 
samples based on techniques. 
Data analysis 
I used R (version 3.1.2; R Foundation for Statistical Computing 2014) for all 
analyses. Required libraries include vegan (version 2.2-1; Oksanen et al. 2015) and 
Hmisc (version 3.15-0; Harrell 2015). I created all plots using SigmaPlot (version 11.0; 
Systat Software, Inc. 2008). 
I used non-metric multidimensional scaling (NMDS; metaMDS{vegan}; Oksanen 
et al. 2015) based on Bray-Curtis dissimilarities (Bray and Curtis 1957) to visualize 
seasonal (spring and fall) and sampling method (RiverWatch and IEPA) effects on 
assemblage structure. Data were square root transformed and standardized for site and 
taxa (Wisconsin double standardization). I calculated p-values using permutational 
multivariate analysis of variance using distance matrices (adonis{vegan}, permutations= 
999; Oksansen et al. 2015). To determine correlations between various metrics, I 
calculated Pearson's r and associated p-values using rcorr{Hmisc} (Harrell 2015). To 
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The extremely strong correlation between taxonomic resolutions (Pearson's r = 0.96; p < 
0.0001) suggest differences in taxonomic resolution does not affect MBI calculations. 
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Table 2. IEP A metric "best" values for calculation of mIBI used to calculate standardized 
metric scores with a maximum of 100 (modified from Tetra Tech 2004). 
Metric Response to Perturbation 
Percentile for Standard 
"Best" Value (Best Value) 
Coleoptera taxa Decrease 95th 5.0 
Ephemeroptera taxa Decrease 95th 10.2 
Total taxa Decrease 95th 46.0 
Intolerant taxa Decrease 95th 9.0 
MBI Increase 5th 4.9 
Percent scrapers Decrease 95th 29.6 
Percent EPT Decrease 95th 74.0 
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Table 3. IEPA narrative descriptions for mIBI (modified from Tetra Tech 2004). 
Index Score Range 
73.0 - 100.0 
52.7 -72.9 
26.4- 52.6 
0.0-26.3 
Comparison to Reference 
> 75th percentile 
>25th percentile 
Bisect 25th percentile (upper) 
Bisect 25th percentile (lower) 
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Narrative Description 
Exceptional 
Good 
Fair 
Poor 
narrative 
2: 5 
7 - 8 5.71 -
0-
----" -----------------------------"---------~---= 
w 
Vi 
Table 5. Qualitative habitat evaluation index (QHEI) scores and stream order for 16 sites sampled during fall 2014. Maximum 
possible scores are listed in parentheses. 
Stream Substrate Cover Channel Riparian Pool/Current Riffle/Run Gradient QHEI 
Site Order (20) (20) (20) (IO) (12) (8) (IO) (100) 
Kickapoo Creek - 5 9 10 IO 7 6 0 8 50 Downstream 
Kickapoo Creek - 4 17 14 15 4.75 8 6 IO 74.75 Pl Downstream Control 
Kickapoo Creek - 4 20 IO 16 7 8 6 8 75 Pl Downstream Restored 
Kickapoo Creek - 4 15.5 13 12.5 4.5 9 6.5 10 71 Pl Upstream Restored 
Kickapoo Creek - 4 20 IO 16 7 8 6 8 75 Pl Upstream Control 
-
Kickapoo Creek - 3 15 14 15.5 2 IO 6 8 70.5 P2 Golf Course 
Kickapoo Creek - 3 11 15 13.5 3.5 12 6.5 8 69.5 P2 Upstream Control 
Embarras River - 6 14 6 13 7.5 9 5 IO 64.5 Downstream 
Embarras River - Upstream 6 18 10 18 6.5 8 7 10 77.5 
North Fork Embarras River - 5 16 13 12 3.5 10 5 10 69.5 Downstream 
North Fork Embarras River - 5 14 12 12 8 11 0 IO 67 U~stream 
Polecat Creek - Downstream 4 14.5 11 16.5 7.75 IO 7 8 74.75 
Polecat Creek - Middle 3 19 9 14 4 8 6 10 70 
West Branch Hurricane Creek 4 13.5 12 15.5 6.75 10 6 8 71.75 
Rocky Branch 1 15 11 17 6.75 7 5 8 69.75 
Hog Branch 2 10 11 5 3 7 0 10 46 
w 
0\ 
Table 6. Stream habitat parameters for 16 sites sampled in fall 2014. Parameters include mean width and depth, percent of each 
morphology type, percent substrate type, and percent canopy cover. 
x Width x Depth Riffle Run Pool Slack Fine Coarse Detritus Vegetation Canopy 
Site (ft) (ft) (%) (%) (%) (%) (%) (%) (%) (%) (%) 
Kickapoo Creek - Downstream 32.0 0.6 0.6 89.1 8.3 1.9 100 0.0 0.0 0.0 28.9 
Kickapoo Creek - 29.5 0.7 13.6 67.9 4.2 14.3 49.4 49.4 1.3 0.0 45.8 Pl Downstream Control 
Kickapoo Creek - 27.7 0.6 10.2 73.8 12.4 3.7 38.0 62.0 0.0 0.0 13.0 Pl Downstream Restored 
Kickapoo Creek- 34.2 1.3 2.2 72.0 25.9 0.0 60.0 39.2 0.0 0.8 24.7 Pl Upstream Restored 
Kickapoo Creek - 28.0 0.9 29.8 55.6 3.1 1.5 35.6 64.4 0.0 0.0 37.3 Pl U~stream Control 
Kickapoo Creek - 28.8 1.2 13.4 69.5 17.1 0.0 61.6 38.4 0.0 0.0 20.7 P2 Golf Course 
Kickapoo Creek - 26.2 1.6 19.6 80.4 0.0 0.0 54.8 45.2 0.0 0.0 46.3 P2 U~stream Control 
Embarras River - Downstream 90.3 1.1 15.3 66.3 10.4 8.6 87.6 12.4 0.0 0.0 5.6 
Embarras River - U~stream 70.5 0.9 17.7 78.7 0.0 3.5 9.0 91.0 0.0 0.0 3.4 
North Fork Embarras River - 50.2 0.9 19.5 69.8 2.5 8.2 Downstream 72.6 27.4 0.0 0.0 31.4 
North Fork Embarras River - 49.0 1.5 0.0 95.1 4.9 0.0 Upstream 83.0 15.9 1.1 0.0 44.4 
Polecat Creek - Downstream 31.4 0.8 10.9 52.7 25.8 10.6 42.0 58.0 0.0 0.0 38.7 
Polecat Creek - Middle 29.3 0.8 11.4 44.3 9.9 34.4 31.3 68.8 0.0 0.0 66.0 
West Branch Hurricane Creek 20.2 0.6 3.7 59.4 21.6 15.2 41.0 59.0 0.0 0.0 52.6 
Rockv Branch 13.3 0.2 20.5 57.7 12.2 9.6 58.0 34.0 8.0 0.0 90.9 
Ho2 Branch 22.0 1.8 0.0 0.0 100 0.0 64.7 21.6 2.0 11.8 68.4 
l 
15 
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and 
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Figure 2. Qualitative habitat evaluation index (QHEI) scores for headwater (1st - 3rd 
order) streams (top) and larger (4111 - 6111 order) streams (bottom). Horizontal represent 
lower limits for narrative ratings of excellent (top line), good, fair, and poor (bottom 
line). Note: narrative ratings vary slightly between headwater and larger streams. 
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Figure 3. Non-metric multidimensional scaling (NMDS) plots of macroinvertebrate 
assemblages for all 41 sampling events (9 spring RiverWatch, 16 fall RiverWatch, 16 fall 
IEP A) based on Bray-Curtis dissimilarities for square root transformed, double 
standardized count data. The assemblages were affected by season (spring vs. fall; R2 = 
0.05525;p = 0.003) and method (RiverWatch vs. IEPA; R2 = 0.11169;p = 0.001). 3D 
stress: 0.1876. 
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Figure 5. Macroinvertebrate index of biotic integrity (mIBI) for 9 spring 2014 
RiverWatch (top), 16 fall RiverWatch (middle) and 16 fall 2014 IEPA (bottom) samples. 
Solid horizontal lines mark lower limits for narrative ratings (greater than 73.0: 
"Exceptional", 52. 7 - 72.9: "Good", 26.4 - 52.6: "Fair'', and less than 26.3: "Poor"). 
Some sites sampled in fall were not sampled in spring (missing bars). 
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100 
suggested a strong relationship between spring RiverWatch and fall IEPA (A). Removing 
the potential outlier resulted in a much lower correlation (B). Including additional metrics 
(%scrapers and% EPT) in the spring RiverWatch "mIBI" calculation resulted in no 
correlation (C). The mIBI for fall RiverWatch resulted in a moderately strong correlation 
with fall IEP A mIBI (D) and strong correlation when adjusted with% scrapers and % 
EPT (E). 
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Figure 7. Comparison ofmIBI calculated for !EPA-level identifications and mIBI 
metrics (total taxa richness, Coleoptera taxa, Ephemeroptera taxa, MBI, intolerant taxa, 
percent scrapers and percent EPT) for IEPA mIBI and RiverWatch samples. Pearson 
correlations suggested strong correlations between each sampling type. 
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intolerant taxa score for 16 fall IEPA samples. Other habitat parameters from Table 6 
were not correlated with the 8 IEP A metrics for macroinvertebrates. 
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APPENDIX 1 
List of IEP A identifications, codes, and tolerance values. 
PHYLUM CLASS ORDER Family Genus !EPA Code 
RW TV Code 
PLA TYHEUvfNITHES 
TURBELLARIA Pia.Tur FLW 6 
ANNELIDA OL!GOCHAET A Ann.Oli AQW 10 
HIRUD!NEA Ann.Hir LEE 
ARTHROPODA MALACOSTRACA ISOPODA Asellidae (.'aecidotea Iso.Ase.Cae SBG 6 
l1rceus Jso.Ase.Lir SBG 4 
AMPHJPODA Talitridae Hyalella Amp.Tal.Hya SCD 
Gammaridae Gammarus Amp.Garn.Garn SCD 
INSECT A EPHEMEROPTERA Isonychiidae Jsonychia Eph.lso.lso MFI 
Baetidae Acentreiia Eph.Bae.Acen MF2 4 
Acerpenna Eph.Bae.Acer MF2 4 
Baetis Eph.Bae.Bae MF2 4 
Centroptilum Eph.Bae.Cen MF2 2 
Parac/oeodes Eph.Bae.Par MF2 4 
Procloeon Eph.Bae.Pro MF2 4 
Pseudocloeon Eph .Bae.Pse MF2 4 
Heptageniidae Maccafjimium Eph.Hep.Mac MF3 4 
Nixe Eph.Hep.Nix MF3 4 
Heplagenta Eph.Hep.Hep MF3 
Stenacron Eph.Hep.Stena MF3 4 
Stenonema Eph.Hep.Steno MF3 3.5 
Unknown Eph.1-Iep.Unk MF3 3.5 
Leptohypbidae Tricorythodes Eph.Lep.Tri MF4 5 
Caenidae Caents Eph.Cae.Cae MF4 6 
Baetiscidae Baetisca Eph.Bae.Baetisca MF7 
Leptophlebiidae Paraleplophlebia Eph.Lep.Par MF6 2 
Potamanthidae Anthopotamus Eph.Pot.Ant MF5 4 
Ephemeridae Hexagenw Eph.Eph.Hex MF5 6 
ODONATA Gomphidae Dromogomphus Odo.Gom.Dro DGF 4 
Gomphus Odo.Gorn.Gorn DGF 
Progomphus Odo.Gorn.Pro DGF 
Unknown Odo.Gom.Unk DGF 4.5 
Aeshnidae Boyeria Odo.Aes.Boy DGF 
Corduliidae Somatochlora Odo.Car.Som DGF 
Libellulidae Erythemis Odo.Lib.Ery DGF 
Ube/lu/a Odo.Lib.Lib DGF 
Anisoptera Unknown Odo.Ani.Unk DGF 4.5 
Calopterygidae Calopteryx Odo.Cal.Cal DMI 4 
Coenagrionidae Argw Odo.Coe.Arg DM2 
Ena/lagma Odo.Coe.Ena DM2 6 
/schnura Odo.Coe.Isc DM2 6 
PLECOPTERA Perlidae Perlesta Pie.Per.Per STF 4 
HEMIPTERA Gerridae Gerhs Hem.Ger.Ger NIA 
Trepobates Hem .Ger.Tre NIA 
Veliidae Microvelia Hem.Vel.Mic NIA 
Pleidae Neap/ea Hem.Ple.Neo NIA 
Belostomatidae Belostoma Hem.Bel.Bel NIA 
Corixidae Unknown Hem.Cor.Unk NIA 
TRICHOPTERA Hydropsychidae Ceralopsyche Tri.Hyd.Cer CF! 4 
Cheumatopsyche Tri.Hyd.Che CF! 6 
Hydra psyche Tri.Hyd.Hyd CFl 
Unknown Tri.Hyd.Unk CFJ 5.5 
Philopotamidae Chimarra Tri.Phi.Chi CF4 3 
Hydroptilidae Hydroplila Tri.Hydropt.Hyd CF4 
Ochrotrichia Tri.Hydropt.Och CF4 4 
Unknown Tri.Hydropt.Unk CF4 3.5 
Leptoceridae Nectopsyche Tri.Lep.Nec CF4 3 
Oecetis Tri.Lep.Oec CF4 
COLEOPTERA Gyrinidae Dineutus Col.Gyr.Din NIA 4 
Scirtidae Cyphon Col.Sci.Cyp NIA 7 
1-Ialiplidae Hali plus Col.Hal.Hal NIA 
Peltodytes Col.Hal.Pel NIA 
Hydrophilidae Rerosus Col.Hyd.Ber NIA 
Laccohius Col.Hyd.Lac NIA 
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List of IEP A identifications, codes, and tolerance values. (Continued) 
PHYLUM CLASS ORDER Family Genus IEPA Code 
RW TV 
Code 
Dryopidae He/ichus Col.Dry.He] NIA 4 
Elmidae Ancyronyx Col.Elm.Aue RFB 2 
Dubiraphia Col.Elm.Dub RFB 5 
Macronychus Col.Elm.Mac RFB 2 
Stene/mis Col.Ehn.Ste RFB 
DIPTERA Tipulidae 7/pula Dip.Tip.Tip CRF 4 
Gonomyia Dip.Tip.Gan CRF 4 
Lnnonw Dip.Tip.Lim CRF 3 
P1/ana Dip.Tip.Pi] CRF 4 
Culicidae Anopheles Dip.Cul.Ano OTF 6 
Cu/ex Dip.Cul.Cul OTF 8 
Dixidae D1xella Dip.Dix.Dix OTF 10 
Psychodidae Unknown Dip.Psy.Unk OTF II 
Ceratopogonidae Unknown A Dip.Cer.A BIM 
Unknown B Dip.Cer.B BIM 
UnknownC Dip.Cer.C BIM 
Unknown D Dip.Cer.D BlM 
UnknownE Dip.Cer.E BlM 
Simuliidae Si mu/mm Dip.Sim.Sim BLF 6 
Chironomidae Tanypodmae Dip.Chi.Tanyp MID 6 
Orthocladiinae Dip.Chi.Ort MID 6 
(Chironomini) Unknown Dip.Chi.Chi MfD 6 
(Chironomini) Chironomus Dip.Chi.Chi.Chi BLW II 
Tanytars;ni Dip.Chi. Tanyt MID 6 
Unknown Dip.Chi.Unk MID 6 
Tabanidae Tab anus Dip.Tab.Tab OTF 7 
Empididae Hemerodrnrnia Dip.Eph.Hem OTF 6 
Syrphidae Unknown Dip.Syr.Unk OTF 11 
Ephydridae Unknown Dip.Eph.Unk OTF 8 
MOLLUSCA GASTROPODA MESOGASTROPODA Hydrobiidae Amnicola Gas.1-Iyd.Amn OPS 4 
Pleuroceridae Pleurocera Gas.Pie.Pie OPS 
BASOMMATOPl-IORA Physcidae Unknown Gas.Phy.Unk LHS 9 
Lymnaeidae Fossana Gas.Lym.Fas RI-IS 
Planorbidae Menetus Gas.Pia.Men PLS 6.5 
Ancylidae Ferrissia Gas.Anc.Fer LIM 
50 
APPENDIX2 
List of rnacroinvertebrates for spring RiverWatch samples collected during 2014. 
Taxa Code 
Pia.Tur 
Ann.Oli 
!so.Ase. Lir 
Amp.Tal.Hya 
Amp.Garn.Garn 
Eph.Bae.Acen 
Eph.Bae.Acer 
Eph.Bae.Bae 
Eph.Bae.Cen 
Eph.Bae.Pro 
Eph.Bae.Pse 
Eph.Hep.Mac 
Eph.Hep.Nix 
Eph.Hep.Stena 
Eph.Hep.Steno 
Eph.Lep.Tri 
Eph.Cae.Cae 
Odo.Aes.Boy 
Odo.Cal.Cal 
Odo.Coe.Arg 
Odo.Coe.Ena 
Odo.Coe.Isc 
Pie.Per.Per 
Hem.Ger.Ger 
Hem.Ger.Ire 
Hem.Ple.Neo 
Hem.Cor.Unk 
Tri.Hyd.Cer 
Tri.Hyd.Che 
Tri.Hyd.Hyd 
Tri.Phi.Chi 
Tri.Hydropt.Hyd 
Tri.Lep.Nec 
Col.Hal.Pel 
Col.Dry.He! 
Col.Elm.Anc 
Col.Elm.Ste 
Dip.Tip.Tip 
Dip.Cul.Ano 
Dip.Cul.Cul 
Dip.Sim.Sim 
Dip.Chi.Tanyp 
Dip.Chi.Ort 
Dip.Chi.Chi 
Dip.Chi.Tanyt 
Dip.Chi.Unk 
Dip.Eph.Unk 
Gas.Phy. Unk 
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0 
0 
l 
3 
0 
25 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
0 
I 
8 
() 
() 
0 
14 
0 
0 
0 
0 
0 
33 
2 
0 
0 
0 
0 
3 
0 
4 
0 
0 
0 
() 
0 
0 
0 
4 
0 
I 
0 
0 
0 
I 
0 
J 
0 
() 
0 
() 
0 
2 
() 
0 
0 
l 
7 
18 
8 
0 
0 
0 
15 
0 
0 
0 
0 
0 
I 
0 
14 
0 
2 
0 
0 
0 
0 
2 
0 
5 
0 
12 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 
I 
0 
2 
2 
5 
13 
l 
3 
0 
0 
0 
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List of macroinvertebrates for fall River Watch samples collected during 2014. 
Taxa Code 
Pia.Tur 
Ann.Oli 
Ann.Hir 
lso.Ase.Cae 
Amp.Tal.Hya 
Amp.Garn.Garn 
Eph.lso.lso 
Eph.Bae.Acen 
Eph.Bae.Acer 
Eph.Bae.Bae 
Eph.Bae.Cen 
Eph.Bae.Par 
Eph.Bae.Pro 
Eph.Bae.Pse 
Eph.Hep.Mac 
Eph.Hep.Hep 
Eph.Hep.Stena 
Eph.Hep.Steno 
Eph.Lep.Tri 
Eph.Cae.Cae 
Eph.Lep.Par 
Eph.Eph.Hex 
Odo.Gorn.Pro 
Odo.Aes.Boy 
Odo.Lib.Lib 
Odo.Cal.Cal 
Odo.Coe.Arg 
Odo.Coe.Ena 
Odo.Coe.lsc 
Hem.Ger.Ger 
Hem.Ger.Tre 
Hem.Vet.Mic 
Hem.Cor.Unk 
Tri.Hyd.Cer 
Tri.Hyd.Che 
Tri.Hyd.Hyd 
Tri.Hyd.Pot 
Tri.Hyd. Unk 
Tri.Phi.Chi 
Tri.Hydropt.Hyd 
Tri.Lep.Nec 
Tri.Lep.Oec 
Col.Sci.Cyp 
Col.Gyr.Ber 
Col.Hal.Hal 
Col.Hal.Pel 
Col.Hyd.Ber 
Col.Dry.He! 
Col.Elm.Anc 
Col.Elm.Mac 
Col.Elm.Ste 
Dip.Tip.Tip 
Dip.Tip.Lim 
Dip.Tip.Pi! 
Dip.Cul.Ano 
1 2 3 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
2 0 0 
5 0 0 
0 0 0 
0 0 2 
0 0 0 
I 0 26 
0 0 0 
0 0 0 
0 0 0 
3 0 0 
2 0 0 
0 0 0 
IO 3 0 
0 0 0 
22 0 
I 39 24 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
4 5 0 
25 0 0 
2 2! I 
7 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
!4 22 
4 4 10 
3 7 21 
0 0 0 
0 0 0 
0 0 0 
0 0 
2 0 0 
7 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
!5 0 0 
4 0 0 
2 0 0 
0 0 
0 0 
0 0 0 
0 0 0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
17 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
2 
4 
0 
l 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
0 
7 
0 
0 
0 
0 
0 
0 
() 
0 
() 
0 
0 
0 
0 
0 
() 
0 
0 
17 
0 
0 
0 
() 
0 
0 
0 
() 
0 
() 
0 
() 
0 
12 
7 
15 
0 
0 
0 
() 
() 
0 
0 
() 
0 
() 
() 
() 
() 
() 
() 
() 
() 
0 
0 
6 
l 
0 
0 
() 
() 
() 
() 
0 
0 
0 
0 
0 
() 
() 
0 
0 
() 
() 
0 
() 
0 
0 
() 
0 
0 
0 
42 
20 
0 
() 
() 
I 
() 
() 
0 
() 
0 
() 
0 
() 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 
() 
0 
() 
0 
Site 
7 8 9 10 11 12 13 
I 0 6 0 0 0 0 
l 0 () 0 0 0 
() 0 () () 0 () 
0 2 () 0 () 0 () 
0 0 46 l I 0 44 
0 0 22 0 0 0 0 
0 () 0 () () () 
0 0 0 0 0 0 () 
() () 3 0 3 0 
0 26 3 () () 0 0 
() 0 0 () () 3 () 
0 0 0 () 0 () 
() 2 0 () 2 () 0 
() 9 () () () () 0 
0 2 () 0 0 () 0 
0 I 0 0 0 0 0 
() 0 3 0 9 0 
0 () 8 0 0 
() 5 0 () 0 0 
0 () 76 76 0 5 
0 0 () l () 2 0 
() 0 () () () 3 0 
0 () () () () I 0 
0 5 () 0 0 () () 
0 0 0 0 I () 0 
0 0 0 () 0 0 () 
() 7 () () I 
() 2 6 2 2 0 () 
6 () 0 () () 0 
0 0 0 () () 0 
0 () 0 () () 0 2 
() () 0 0 0 () 0 
0 I 0 0 2 () 3 
0 0 0 0 0 l () 
8 47 2 6 0 
3 3 20 () l 0 
0 () 2 () 0 0 0 
() 0 () () 0 0 0 
0 0 0 I 0 34 () 
0 0 0 0 0 0 () 
() 9 0 0 0 () () 
() 0 () () () I 0 
0 () 0 2 6 0 I 
0 0 0 0 0 () 0 
0 I 0 0 I () 0 
0 0 () 0 0 () 0 
0 0 0 () 0 () 
0 0 () 0 0 () 
() 0 0 0 () 0 () 
0 7 l l 0 0 () 
0 6 4 0 0 2 () 
0 () () () () () 0 
0 () () () 0 () 0 
0 0 () 0 () () () 
0 0 0 0 2 () () 
52 
14 
I 
I 
0 
0 
() 
0 
0 
() 
4 
0 
0 
0 
0 
0 
0 
() 
2 
22 
() 
17 
0 
() 
0 
() 
() 
2 
0 
() 
() 
0 
2 
() 
0 
0 
0 
2 
0 
3 
() 
() 
0 
() 
() 
0 
0 
() 
() 
0 
() 
0 
0 
0 
() 
15 
0 
() 
0 
0 
() 
() 
() 
0 
() 
() 
() 
0 
() 
() 
0 
() 
0 
l 
0 
0 
() 
() 
0 
15 
0 
0 
() 
() 
() 
I 
() 
() 
15 
18 
() 
2 
2 
() 
() 
() 
0 
I 
() 
() 
() 
() 
() 
() 
() 
0 
16 
() 
2 
() 
() 
90 
16 
0 
0 
0 
() 
() 
0 
0 
() 
() 
0 
() 
() 
() 
0 
0 
() 
() 
0 
0 
0 
0 
4 
() 
() 
() 
3 
0 
0 
0 
() 
() 
0 
() 
0 
0 
I 
() 
0 
l 
() 
() 
() 
() 
() 
0 
() 
() 
List of macroinvertebrates for fall River Watch samples collected during 2014. 
(Continued) 
Dip.Cul.Cul 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 
Dip.Cer.A 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 
Dip.Sim.Sim 0 0 0 0 0 0 0 0 2 0 0 3 0 0 0 0 
Dip.Chi.Tanyp () I 0 0 2 0 4 0 0 0 9 5 0 
Dip.ChiOrt 0 2 0 I 33 2 l 4 () () 0 0 2 0 
Dip.Chi.Chi 0 l l 0 0 0 7 5 4 3 0 0 I 5 0 0 
Dip.Chi.Chi.Chi 0 () 0 0 0 () 0 0 0 0 0 0 0 0 I 0 
Dip.Chi.Tanyt 8 3 2 l 0 0 73 5 4 0 2 3 18 3 1 
Dip.Chi.Unk () 0 0 0 0 0 0 0 0 0 0 () 0 () () 
Dip.Syr.Unk 0 0 () 0 0 0 0 0 () () I 0 () 0 () 0 
Gas.Ple.Ple () () () 0 () 0 () 0 () 0 0 0 0 0 0 
Gas.Phy.Unk 0 () () I () I 2 () () () () 0 () l 
Gas.Anc.Fer 0 () 0 0 0 () 0 () () 0 () 0 0 
53 
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List of macro invertebrates for fall IEP A samples collected during 2014. 
Taxa Code 
Pia.Tur 
Ann.Oli 
Ann.Hir 
lso.Ase.Cae 
Arnp.Tal.Hya 
Amp.Garn.Garn 
Eph.lso.Iso 
Eph.Bae.Acen 
Eph.Bae.Acer 
Eph.Bae.Bae 
Eph.Bae.Cen 
Eph.Bae.Par 
Eph.Bae.Pro 
Eph.Bae.Pse 
Eph.Hep.Mac 
Eph.Hep.Stena 
Eph.Hep.Steno 
Eph.Hep.Unk 
Eph.Lep.Tri 
Eph.Cae.Cae 
Eph.Bae.Baetisca 
Eph.Lep.Par 
Eph.Pot.Ant 
Odo.Gorn.Oro 
Odo.Gorn.Gorn 
Odo.Gorn.Pro 
Odo.Gom.Unk 
Odo.Aes.Boy 
Odo.Cor.Som 
Odo.Lib.Ery 
Odo.Ani.Unk 
Odo.Cal.Cal 
Odo.Coe.Arg 
Odo.Coe.Ena 
Odo.Coe.lsc 
Hem.Ger.Ger 
Hem.Ger.Tre 
Hem.Vel.Mic 
Hem.Ple.Neo 
Hem.Bel.Bel 
Hem.Cor.Unk 
Tri.Hyd.Cer 
Tri.Hyd.Che 
Tri.Hyd.Hyd 
Tri.Hyd.Pot 
Tri.Hyd.Unk 
Tri.Phi.Chi 
Tri.Hydropt.Hyd 
Tri.Hydropt.Och 
Tri.Hydropt.Unk 
Tri.Lep.Nec 
Tri.Lep.Oec 
Col.Sci.Cyp 
Col.Hal.Pel 
Col.Hyd.Ber 
0 
3 
0 
3 
0 
2 
0 
I 
0 
3 
0 
2 
0 
7 
2 
7 
18 
IO 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
0 
2 
0 
0 
0 
0 
0 
0 
2 
2 
0 
0 
0 
0 
0 
0 
0 
IO 
3 
0 
0 
0 
2 
0 
29 
0 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
5 
0 
I 
2 
178 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
6 
3 
0 
0 
0 
0 
0 
0 
22 
18 
3 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
2 
3 
0 
24 
0 
0 
8 
l 
0 
2 
0 
9 
0 
3 
0 
0 
0 
0 
109 
0 
0 
0 
0 
0 
l 
0 
0 
3 
0 
0 
5 
0 
0 
3 
0 
0 
1 
0 
0 
0 
4 
11 
II 
0 
0 
0 
0 
0 
0 
0 
0 
3 
4 
0 
26 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
0 
0 
0 
0 
I 
0 
256 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
l 
J 5 
6 
0 
I 
8 
0 
0 
0 
3 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
5 6 
0 
17 284 
0 2 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
150 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
I 0 
0 0 
0 0 
0 I 
2 0 
0 
l 0 
I 8 
0 0 
0 0 
3 0 
0 () 
0 0 
0 0 
17 0 
24 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
7 
92 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
10 
13 
0 
() 
() 
() 
0 
25 
1 
0 
0 
() 
() 
0 
0 
0 
() 
() 
() 
() 
54 
Site 
8 9 
23 8 
I 0 
0 0 
0 0 
0 2 
() 
1 3 
0 0 
0 0 
68 8 
0 0 
0 9 
0 
0 0 
20 35 
l 8 
0 0 
4 6 
36 44 
19 4 
I 0 
0 0 
0 
0 0 
2 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
() 0 
l 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 
0 2 
143 335 
5 35 
2 7 
6 
2 
2 43 
() l 
0 2 
2 0 
I 0 
() 0 
0 0 
3 0 
IO 
0 
l 
0 
0 
6 
0 
0 
0 
0 
I 
2 
3 
5 
0 
0 
6 
0 
0 
181 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 
0 
0 
2 
8 
0 
2 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
30 
0 
0 
11 
0 
17 
0 
0 
2 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
12 
0 
0 
328 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
I 
0 
0 
0 
0 
IO 
0 
0 
12 
0 
4 
0 
0 
62 
I 
0 
0 
0 
2 
2 
0 
0 
0 
0 
28 
2 
0 
0 
53 
0 
0 
0 
0 
() 
0 
0 
0 
0 
0 
0 
0 
5 
l 
0 
0 
0 
0 
0 
0 
5 
15 
3 
0 
35 
0 
0 
0 
I 
3 
I 
0 
0 
13 
3 
9 
I 
0 
34 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
() 
0 
() 
35 
() 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
6 
6 
0 
l 
0 
17 
0 
10 
l 
0 
0 
0 
0 
0 
2 
2 
0 
0 
14 
0 
() 
0 
() 
6 
0 
0 
0 
0 
0 
I 
0 
0 
0 
0 
0 
36 
0 
0 
235 
0 
0 
0 
0 
0 
I 
0 
0 
0 
5 
() 
17 
3 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
0 
0 
15 
10 
0 
0 
0 
() 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 
0 
0 
0 
0 
0 
0 
0 
0 
l 
0 
0 
18 
0 
0 
0 
5 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 
0 
3 
() 
0 
16 
0 
17 
0 
I 
360 
67 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
19 
0 
0 
0 
0 
0 
20 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
List of macroinvertebrates for fall IEPA samples collected during 2014. (Continued) 
Col.Hyd.Lac 
Col.Dry.Hel 
Col.Elm.Anc 
Col.Elm.Dub 
Col.Elm.Mac 
Col.Elm.Ste 
Dip.Tip.Tip 
Dip.Tip.Gon 
Dip.Tip.Lim 
Dip.Tip.Pi! 
Dip.Cul.Ano 
Dip.Cul.Cul 
Dip.Dix.Dix 
Dip.Psy. Unk 
Dip.Cer.A 
Dip.Cer.B 
Dip.Cer.C 
Dip.Cer.D 
Dip.Cer.E 
Dip.Sim.Sim 
Dip.Chi.Tanyp 
Dip.Chi.Ort 
Dip.Chi.Chi 
Dip.Chi.Chi.Chi 
Dip.Chi.Tanyt 
Dip.Chi.Unk 
Dip.Tab.Tab 
Dip.Emp.Hem 
Dip.Eph. Unk 
Gas.Hyd.Amn 
Gas.Pie.Pie 
Gas.Phy. Unk 
Gas.Lym.Fos 
Gas.Pia.Men 
Gas.Anc.Fer 
0 0 
0 0 
9 
17 0 
0 
0 0 
0 3 
5 
0 0 
0 0 
I 0 
0 0 
0 0 
0 0 
I 
0 0 
0 0 
0 0 
0 0 
0 0 
21 l 
0 9 
92 l 
0 0 
150 9 
9 0 
0 0 
0 0 
0 0 
0 0 
0 0 
4 4 
1 2 
0 0 
3 13 
0 0 
0 0 
0 
0 
0 0 
2 0 
l 3 
0 2 
0 
0 0 
0 2 
0 0 
0 0 
0 I 
6 
2 
0 0 
0 0 
0 0 
0 
5 4 
7 8 
10 3 
0 0 
92 6 
7 
0 0 
0 0 
0 0 
0 0 
0 0 
81 3 
0 3 
0 
36 6 
0 0 
0 0 
0 
I 0 
0 0 
0 0 
0 0 
4 0 
0 0 
0 
0 0 
0 0 
0 0 
2 0 
4 0 
0 0 
0 0 
0 0 
0 0 
0 0 
4 l 
67 0 
0 2 
0 0 
0 () 
4 () 
() () 
() () 
() () 
0 0 
() 0 
4 6 
() 0 
0 0 
19 4 
0 2 0 0 
0 0 I 0 
0 0 0 
0 l () 0 
0 2 0 0 
() 4 24 0 
0 0 I 0 
0 () 0 0 
0 0 0 0 
0 0 0 () 
() () () 16 
() () () 3 
0 0 0 () 
0 0 0 I 
() 9 () () 
() () () () 
() l 0 () 
() () () () 
() () () 0 
2 28 
6 39 () 
25 37 13 () 
66 216 217 4 
21 18 0 () 
67 209 4 () 
10 20 0 l 
0 () () () 
() () () () 
() () () () 
0 () 0 
0 () 0 
2 l () 5 
2 0 0 I 
3 () () () 
7 () () 2 
55 
0 
0 
0 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
15 
2 
3 
0 
0 
0 
I 
0 
0 
() 
0 
0 
0 0 
0 0 
0 0 
2 2 
0 () 
5 5 
0 0 
0 0 
0 () 
0 0 
3 0 
0 2 
() 
0 () 
0 2 
0 0 
0 0 
0 5 
0 
2 0 
21 59 
12 23 
52 87 
0 25 
40 75 
3 0 
I 0 
0 
0 () 
0 () 
0 0 
0 6 
I 2 
() l 
0 0 
() 0 () 
() () 0 
() 0 0 
0 2 0 
0 0 () 
0 0 0 
() 0 0 
I 0 
() () () 
() 3 0 
I 0 
() () 0 
0 I 0 
0 () 0 
l 0 I 
0 0 0 
() 0 0 
() () () 
0 0 () 
0 0 () 
41 89 9 
0 0 17 
33 125 14 
5 26 
56 71 7 
0 4 11 
0 5 I 
() () 
() () () 
0 0 0 
0 0 0 
4 3 0 
() 0 0 
0 () () 
17 0 19 
